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ABSTRACT

Korea has sought to adapt to climate change by regularly establishing and implementing national climate change adaptation
plans covering various sectors such as water management, agriculture, and the ecosystem. In order to implement adaptation
policies efficiently, it is necessary to establish and implement appropriate policies to reduce future climate change risk,
considering the risk reduction effect of different adaptation plans. However, a methodology for evaluating the risk reduction
of different adaptation policies has not yet been developed. Therefore, to increase the effectiveness of adaptation plans, this
study aims to establish a methodological basis for quantitatively assessing the risk reduction effect. This study targeted the
ecosystem sector in “The Third National Climate Change Adaptation Plan” and reviewed adaptation policies by focusing on
forest fires from among different climate risk categories. We set proxy variables based on the contents of adaptation plans
and risk, collected relevant data, and conducted non-linear regression analysis to extract the forest fire damage function using
adaptation policies. The risk reduction effect of plans responding to forest fires during droughts was found to be an average
4.15% decrease per 10% fire fuels reduction per hectare. Our methodology can be used in other sectors and can contribute

to establishing and implementing effective adaptation policies by estimating future climate change risk reduction.

Key words: Climate Change Risk, Climate Change Adaptation, Adaptation Plan, Risk Reduction Effect

1. N2 T Sleh @A 1, 2, 330 2H HSeHo] SYEI0

o Hgol= AR 27 7 5HE BQha2021 ~ 2025)

155} 490 ofu] MASIIAL WAo] AgE /] & B A353 27k 71 Fst 4 gejEbo] S,
Tzl ke Usleta oWtely] Qg Wl =itk 7|53t A3 7|2HoR 7|FHste] WYt
(Biswas and Rahman, 2023; McEvoy et al., 2013). Z1o]] o} “J(Probability)@} 1 Z¥}(Consequence)?] = 7 2E]
g Uk Ald 201095 ‘=571 7] SHI ST £ 7|9Hs} gAa9 HrkE 7We ®E Sy th(Mach et
¥} 7)1 HS} A AE APAE S = E o|ys] & al,, 2014). HAT Frh= ZF Hopd] ME7hso] E4 A%

tCorresponding author : jinhan@keirekr (KT&G Sejong Tower A, 411 ORCID  ZoF=} 0000-0002-9501-3765 HEZI3E 0000-0002-4186-0467
Hannuridaero, Sejong-si 17104, Korea. Tel. +82-44-415-7780) 29 0000-0002-6677-7336

Received: November 17, 2023 / Revised: November 29, 2023 / Accepted: December 18, 2023

http://www.ekscc.re.kr


https://crossmark.crossref.org/dialog/?doi=10.15531/KSCCR.2023.14.6.819&domain=https://ekscc.re.kr/&uri_scheme=http:&cm_version=v1.5

820 2iot2t
Zb i flolA] AT & e BoPd fAd BRS AT
T a3 B2 AFA, T4, A 52 B
sto] H3Hd w30l 4y A=AE EHstk=

+AZ Z85AtHKang et al.,, 2016; Kim et al., 2021).
719 B7F L 7|15 HIkE Qs HAT 5 e
23 P TEoto] JAA RS Ak o) 2%t
o5kS 3Fch(Kim and Yoo, 2023). E3E oS £33 £~HH
27le] AL HIBE, M B a2 7l
FeARl AAYE SHEAT= FolA 997t ek 18
U 7129 g7t AE7F Aol gEsitt By HErHEY
FIL wiAISH] olE B84 B7E7] WiZe] gaa
£ ste YAV 1 Adte] gt Aw gt
o2 tH(Chae et al., 2020). w=hA] w|Zof TEL o U=
oo} FHE o/t AAer o vigE St 715Hs}
gad S YsiAe Hekd 7Rt 7|95t gag
£ A9 37Kt 5 s HE vieo] dasith
71588} Y A9 HFA Hrk= A5 o3 wt
A= Ygad 52 ol 5= A Rk E3L ol 9
ABAAEONA 71985t FF} o] e fAdo F
F 9 A7)0l w2t AJAHEet thAS ol gt A
24 & 4 Stk E9], gE Ay} oflat WA A
o] S AAsHoF skar A3l aurt A<
g B4 wet Adolgt dA4E 1S ul, YAEAC] A
S 4= lthe AolA Agide] glAd Ada
Ue HHE 19 $84L ¢ xHoh
T =7tlA eEe J8E5H, A8,
A 4 AAAE AESIT 239 o]
U 7|1 ¢} A0 AZFA T
HES vhdst A gt §5], & o
TolAe A FEolA AR B S e
2 3 ARA B2 S URHE viE AP Aol

P
n
1:]01-

STEP 2 STEP 3

Data
preprocessing

Adaptation policy
selection

Data collection

Damaged area

@!
Relative
humidity

Temperature

e

Outlier
removal

Stand
density

Fig. 1.

Journal of Climate Change Research 2023, Vol. 14, No. 6-1

Regression analysis &
parameter estimation

H A

293 AEA ool o R YHe] #ed 5
e AA e Sk B A7s Agra] dat 2jan
AREIE AR 27 Ak HolH FF A%
ws} Hgua olale] ARA o] lelstaA det

o]
AR

B ATE A% 27} 71 5ush AgTiA oA Sug
AeHe oz BAstgon ofefd dA A
SHATHFig. 1). 19 29tha A, 297 23t
3} s ol 441, 397 HlolE WA, 4uA:
SR u T a4, sHAE AgTia wppEs

o FARA, 6RAL BA3 A7 Bl

2.1, Wt B2 U MIh MY
£ AolA] Boke Ahae AR S AR 2

7t 715t g2 (elst 7t thA)e et 271
GRoIAE Bk, A, FEAL B4k A7, Ak
ouA RES TR 9tk B AT @AHIN Fas
ol4r2l EA|9] 8]% 2 resilience)S Z7HA71TL 71t 2]
A3F FAAD % s A 719 ASThAe Teistol
(UNEP, 2019) ofe] 38 % AejA 80 gzsoich

A2 geluets Z1FHstE Q8 shgo] FsAW
A AR WARIEe} FR S745H QirhSung e al.
2010; Won et al., 2016). At 2019 0)l= ZFLx TAE

S2A7 O 1267ha, BEAFE SAUAA oF
1260 ha7h B Akl WAy v} Slck. wheha
£ A7e goA 2B AAE & 1849 Fa3 Fo
A FtEom g 4% B4 57 9 dEshE 4
A3 oI5k olo] e 4 i AT Haz
A aIE setsks Zo] Fasithn wugt.

Risk reduction
effect assessment

(x)

Regression analysis
of policy’s parameter

~ L

 —

Research flow to assess the risk reduction effect of adaptation plan



7 |24t

=7F gl M= A=l 83t fdl AabE S Al
A A= 3 AEP7E SEEA o] 2 HEolE 2}
A 71ES A5G AntER AHE oe Z4 o= o)
o, A= AE-S7] B AA ALF 29, B2 AR
Ao £ 3 A0E CCTV & 4], ik o
< A3f AR F3 £ 7 AfASHE AL AR g-o
2 AZSaL k. AlF HF FollA d=Ee] =& 7t
573, HolH 9] 7Hd 5& LEste], & AolAe 4t
=0l At g2 AAdske AR ke A« THP
oF ‘Wit Y 2479 AE Faa APadE Bt

12} gt g7 A9 A 109712010 ~ 20209) A=
o 714 wol WANA AVIECAA A TA el
2609 FEHH o] AgEo] Y We BUE
(81.2%)% 3+ 5} tH(Korea Forest Service, 2023).

2.2, 2+ 23 (1EA)

A1 Agojael Baa AgaE WA PeAE
SHHoR A WSS FEdok Ak Ak skt
o 30 WA AHEO] W8] WA} AHgo] WA I
o 714 HlolHE AM8ste] 75 4 k. 2T B
Yolelg S| galiE eamet Agoiae] dat o
euiss A4t Zo] wasit 73usle) Z|9lske
o714 BAel ofs) 71 5uisl e adt Stekes] ol
gaat Agug oo daHhs AEe B
g2 jeasg Agste. 7| 5Este] 71918k o]4]
A S geloz A83h] o] SHus, Sk
aa Avelng FaMsety Zostdct. 11 4
S| ol A% N o] P T ohha
£ 7 s HojH,

webd] & ol 75st elam)

w4 Yoz A

Hy+y(H) +7(H) +7* () +7' (H)

I_Ie:

KSHRo| 2/AT XUEY

=
L.

YYZE T

821

1z

et Thelz QIR AkE A SV H digek Y] Aeel=
A T WA S A BlAT0] FHHUSE, MRS 5
W2 Attt 7Hee] tiEeRs AN S7HE
EXHAEAIAROA ZESt e AEHHAG(Daily
Weather Index, DWI)'E AA5Iqith AR = =5,
SE, 35 59 71V ARE oISt ik, sy,
AasE, 35S AL A4= 05F 1007049 e
2 523}t Kang et al., 2019). AR R]|5=0] glo] 24
5 o AZxshe A5 Qnlsh] wieel Abe WA e
THAE 7AW Ak 80l Higt di&2o] Bt 79.3%=2

£ HoE AE H§f WA gsigE 15517100 A
A3t Wk wit(Won et al., 2018).

il
Ao feusat Y8 dnge LS.
L 2 A7old ot o A3% ATl

¢}

e
oy
Aolet. o YAEL Ayl 4
o ARFS FolA AEE Yoty

QItH(Lim and Chae, 2022; Stephens et al.,

ik e et

A
e

al
=

2.3. HlolE ¥ H M2 (2, 3HH)

E e 3k 1087H2010 ~202041)2] AFEQIX G E.
tlolEE 7|Rto R AHEo] WY 91A], YAl, WA HlolH
£ FE010] A7eet FYE Ao At 12
AbEo] WAYSE 91A]9F GAlof sfidohs A9 2k, T4,
= HolHE 38t A (DI 4 2)F T8 A=A
$E A5t Adjusted by Won et al. (2018)). 95 A=
Fo| A%, A71=et FAEY IA 109712010 ~20204)
2 3, 95, A8 95 U, 95 4 dojHE ¢
Mol A IetdoA] et AREAREY 7|5
ZAS] FAFFITHLee et al., 2022). =3t Hlo|E: A

2~

(M
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Rh: relative humidity

Wean: average wind speed
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Table 1. Parameter value of forest fire damage

function of Gyeonggi—-do and Gangwon-do

Region Parameter a Parameter b R?
Gyeonggi-do 0.008 0.0628 0.509
Gangwon-do 0.0016 0.143 0.686
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Table 2. Estimated parameters’ value of adaptation
plan for forest fire damage function’s
parameter a and b

Region Parameter p q R?
a 0.0028 -0.3592 0.57
Gyeonggi-do
b 0.0023 -0.2681 0.69
a 0.0005 -0.0063 0.73
Gangwon-do
b 0.0049 -0.6472 0.53
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Table 3. Estimated value of parameter a and b
considering adaptation plan

Region a Estimated a b Estimated b
Gyeonggi-do 0.008 0.007 0.0628 0.0538
Gangwon-do | 0.0016 0.0011 0.143 0.14
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Table 4. The regional characteristics influencing on
forest fire in Gyeonggi—-do and
Gangwon-do

Region Gyeonggi-do | Gangwon-do
Population (n) 13,427,014 1,542,840
Land area (m?) 10,041,260 1,682,968
) 512,105 1,366,644
Forest area (m°)
(50.23%) (81.2%)
No. of forest fires
87 68.6
(Average No./yr)
Damaged area by forest fires
29.3 466.7
(Average ha/yr)
Average growing stock (m’/ha) 158.3 183.5
Forest road density (m/ha) 1.82 1.75
No. of fire station 35 18
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